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Adapted from Figure 3.1-1 prepared by Groundwater Solutions Inc. 
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Figure 3.1-4 
Portland Harbor RI/FS 

Remedial Investigation Report 
Box-Whisker Plot of Seepage Meter Results 
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Figure 3.1-6 
Portland Harbor RI/FS 

Remedial Investigation Report 
Datum Relationship for Portland Harbor 
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    Figure 3.1-7
     Portland Harbor RI/FS

     Remedial Investigation Report
      Willamette River Stage Data, 

October 1972 - March 31, 2008
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Figure 3.1-8
Portland Harbor RI/FS

Remedial Investigation Report
Daily Mean Discharge (cfs),

October 1, 1972 through March 31, 2008

0

50000

100000

150000

200000

250000

300000

350000

400000

450000
10

/1
/1

97
2

10
/1

/1
97

3

10
/1

/1
97

4

10
/1

/1
97

5

10
/1

/1
97

6

10
/1

/1
97

7

10
/1

/1
97

8

10
/1

/1
97

9

10
/1

/1
98

0

10
/1

/1
98

1

10
/1

/1
98

2

10
/1

/1
98

3

10
/1

/1
98

4

10
/1

/1
98

5

10
/1

/1
98

6

10
/1

/1
98

7

10
/1

/1
98

8

10
/1

/1
98

9

10
/1

/1
99

0

10
/1

/1
99

1

10
/1

/1
99

2

10
/1

/1
99

3

10
/1

/1
99

4

10
/1

/1
99

5

10
/1

/1
99

6

10
/1

/1
99

7

10
/1

/1
99

8

10
/1

/1
99

9

10
/1

/2
00

0

10
/1

/2
00

1

10
/1

/2
00

2

10
/1

/2
00

3

10
/1

/2
00

4

10
/1

/2
00

5

10
/1

/2
00

6

10
/1

/2
00

7

D
ai

ly
 M

ea
n 

D
is

ch
ar

ge
 (c

fs
)

Date

Daily Mean Discharge (cfs), October 1, 1972 - March 31, 2008



Figure 3.1-9
Portland Harbor RI/FS

Remedial Investigation Report
Average Annual Discharge for 

Water Years 1973 to 2007
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Figure 3.1-10
  Portland Harbor RI/FS

  Remedial Investigation Report
  Frequency of Daily Mean Discharge Values, 

  October 1, 1972 - March 31, 2008
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Figure 3.1-11a

Figure 3.1-11b

2001 Willamette River Stage Data Versus 
Average Annual Values (October 1972 – March 2008)

2002 Willamette River Stage Data Versus 
Average Annual Values (October 1972 – March 2008)
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Figure 3.1-11c

Figure 3.1-11d

2003 Willamette River Stage Data Versus 
Average Annual Values (October 1972 – March 2008)

2004 Willamette River Stage Data Versus 
Average Annual Values (October 1972 – March 2008)
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Figure 3.1-11e

Figure 3.1-11f

2005 Willamette River Stage Data Versus 
Average Annual Values (October 1972 – March 2008)

2006 Willamette River Stage Data Versus 
Average Annual Values (October 1972 – March 2008)
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Figure 3.1-11g

Figure 3.1-11h

2007 Willamette River Stage Data Versus 
Average Annual Values (October 1972 – March 2008)

2008 Willamette River Stage Data Versus 
Average Annual Values (October 1972 – March 2008)

-4
-2
0
2
4
6
8

10
12
14
16
18

1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec

R
iv

er
 S

ta
ge

 (f
t P

R
D

)

2008 River Stage vs Average Annual Values

Average Stage2008 Stage ± σ1 ± σ2

(σ = Standard Deviation)

-4
-2
0
2
4
6
8

10
12
14
16
18

1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec

R
iv

er
 S

ta
ge

 (f
t P

R
D

)

2007 River Stage vs Average Annual Values

Average Stage2007 Stage ± σ1 ± σ2

(σ = Standard Deviation)

Portland Harbor RI/FS
Remedial Investigation Report



Figure 3.1-12a

Figure 3.1-12b

2001 Willamette River Daily Mean Discharge Versus 
Averaged Daily Discharge (October 1972 – March 2008)

2002 Willamette River Daily Mean Discharge Versus 
Averaged Daily Discharge (October 1972 – March 2008)
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Figure 3.1-12c

Figure 3.1-12d

2003 Willamette River Daily Mean Discharge Versus 
Averaged Daily Discharge (October 1972 – March 2008)

2004 Willamette River Daily Mean Discharge Versus 
Averaged Daily Discharge (October 1972 – March 2008)
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Figure 3.1-12e

Figure 3.1-12f

2005 Willamette River Daily Mean Discharge Versus 
Averaged Daily Discharge (October 1972 – March 2008)

2006 Willamette River Daily Mean Discharge Versus 
Averaged Daily Discharge (October 1972 – March 2008)
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Figure 3.1-12g

Figure 3.1-12h

2007 Willamette River Daily Mean Discharge Versus 
Averaged Daily Discharge (October 1972 – March 2008)

2008 Willamette River Daily Mean Discharge Versus 
Averaged Daily Discharge (October 1972 – March 2008)
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RM 0-3  |  06 Jun 2008  |  Columbia and Lower Willamette River High Flows/Bathymetry 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for February 1, 2003 at 0300hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD88; river flow 180,900 cfs 
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVD88, stage at St. Helens: 4.8 m NAVD88; river flow 170,000 cfs. 
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Vector Velocity Plot, High Flow 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for February 1, 2003 at 0300hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD88; river flow 180,900 cfs 
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVD88, stage at St. Helens: 4.8 m NAVD88; river flow 170,000 cfs. 

Figure 3.1-13b 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

RM 3–6 

Feb 1, 2003      Q = 180,900 cfs 



RM 6-10  |  06 Jun 2008  |  Columbia and Lower Willamette River High Flows/Bathymetry 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for February 1, 2003 at 0300hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD88; river flow 180,900 cfs 
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVD88, stage at St. Helens: 4.8 m NAVD88; river flow 170,000 cfs. 

Figure 3.1-13c 
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Remedial Investigation Report 
Vector Velocity Plot, High Flow 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for February 1, 2003 at 0300hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD88; river flow 180,900 cfs 
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVD88, stage at St. Helens: 4.8 m NAVD88; river flow 170,000 cfs. 

Figure 3.1-13d 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

RM 10–13 

Feb 1, 2003      Q = 180,900 cfs 



RM 13-16  |  06 Jun 2008  |  Columbia and Lower Willamette River High Flows/Bathymetry 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for February 1, 2003 at 0300hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD88; river flow 180,900 cfs 
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVD88, stage at St. Helens: 4.8 m NAVD88; river flow 170,000 cfs. 

Figure 3.1-13e 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

RM 13–16 

Feb 1, 2003      Q = 180,900 cfs 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for February 1, 2003 at 0300hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD88; river flow 180,900 cfs 
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVD88, stage at St. Helens: 4.8 m NAVD88; river flow 170,000 cfs. 

Figure 3.1-13f 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

RM 16–19 

Feb 1, 2003      Q = 180,900 cfs 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for February 1, 2003 at 0300hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD88; river flow 180,900 cfs 
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVD88, stage at St. Helens: 4.8 m NAVD88; river flow 170,000 cfs. 

Figure 3.1-13g 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

RM 19–22 

Feb 1, 2003      Q = 180,900 cfs 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for February 1, 2003 at 0300hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD88; river flow 180,900 cfs 
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVD88, stage at St. Helens: 4.8 m NAVD88; river flow 170,000 cfs. 

Figure 3.1-13h 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

RM 21–24 

Feb 1, 2003      Q = 180,900 cfs 



Figure 3.1-14  
Portland Harbor RI/FS 

         Remedial Investigation Report 
Willamette and Columbia River Flows and  

Modeled Multnomah Channel Flows  
as a Fraction of the Willamette Flow 



Figure 3.1-15a-b 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Data at Transect 11 at RM 8 

a. 
Vector Plot (ADCP Data) of the Water-column-averaged Velocity, Magnitude, and Direction at 
Transect 11, RM 8 

b. 
Vector Profile of the Velocity Measured Perpendicular to Transect 11 at RM 8 on April 19, 2002 



Figure 3.1-16a-b 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Data at Transect 14 at RM 9.6 

a. 
Vector Plot (ADCP Data) of the Water-column-averaged Velocity, Magnitude, and Direction at 
Transect 14, RM 9.6 

b. 
Vector Profile of the Velocity Measured Perpendicular to Transect 14 at RM 8 on April 19, 2002 



Figure 3.1-17a 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17b 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17c 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17d 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17e 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17f 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17g 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17h 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17i 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17j 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17k 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17l 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17m 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17n 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17o 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17p 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17q 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17r 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17s 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 



Figure 3.1-17t 
Portland Harbor RI/FS 

Remedial Investigation Report 
ADCP Survey Winter 2004 Transect Data 

 

Source: DEA (2004b) 
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Feb 3, 2003 Q = 126,615 cfs

RM 2 - 5  20 Nov 2008  Lower Willamette River High Flow, Mid Ebb Velocity/Depth/Bathymetry

Additional Notes:   Bathymetric data collected in Feb 2004.  
Time Series Data for February 3, 2003 at 1800hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.5 m NAVD88; river flow 126,615 cfs 
Lower Columbia River conditions; stage at Vancouver: 5.0 m NAVD88, stage at St. Helens: 4.5 m NAVD88; river flow 178,000 cfs. 

Figure 3.1-18a 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

Mid Ebb, RM 2–5 
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Feb 3, 2003 Q = 126,615 cfs

RM 5 - 9  20 Nov 2008  Lower Willamette River High Flow, Mid Ebb Velocity/Depth/Bathymetry

Additional Notes:   Bathymetric data collected in Feb 2004.  
Time Series Data for February 3, 2003 at 1800hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.5 m NAVD88; river flow 126,615 cfs 
Lower Columbia River conditions; stage at Vancouver: 5.0 m NAVD88, stage at St. Helens: 4.5 m NAVD88; river flow 178,000 cfs. 

Figure 3.1-18b 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

Mid Ebb, RM 5–9 
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Feb 3, 2003 Q = 126,615 cfs

RM 8 - 11.8  20 Nov 2008  Lower Willamette River High Flow, Mid Ebb Velocity/Depth/Bathymetry

Additional Notes:   Bathymetric data collected in Feb 2004.  
Time Series Data for February 3, 2003 at 1800hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.5 m NAVD88; river flow 126,615 cfs 
Lower Columbia River conditions; stage at Vancouver: 5.0 m NAVD88, stage at St. Helens: 4.5 m NAVD88; river flow 178,000 cfs. 

Figure 3.1-18c 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

Mid Ebb, RM 8–11.8 
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Jan 31, 2003 Q = 125,471 cfs

RM 2 - 5  20 Nov 2008  Lower Willamette River High Flow, Mid Flood (Velocity/Depth/Bathymetry)

Additional Notes:   Bathymetric data collected in Feb 2004.  
Time Series Data for January 31, 2003 at 0300hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 2.5 m NAVD88; river flow 125,471 cfs 
Lower Columbia River conditions; stage at Vancouver: 4.1 m NAVD88, stage at St. Helens: 3.8 m NAVD88; river flow 150,000 cfs. 

Figure 3.1-19a 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

Mid Flood, RM 2–5 
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Jan 31, 2003 Q = 125,471 cfs

RM 5 - 9  20 Nov 2008  Lower Willamette River High Flow, Mid Flood (Velocity/Depth/Bathymetry)

Additional Notes:   Bathymetric data collected in Feb 2004.  
Time Series Data for January 31, 2003 at 0300hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 2.5 m NAVD88; river flow 125,471 cfs 
Lower Columbia River conditions; stage at Vancouver: 4.1 m NAVD88, stage at St. Helens: 3.8 m NAVD88; river flow 150,000 cfs. 

Figure 3.1-19b 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

Mid Flood, RM 5–9 
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Jan 31, 2003 Q = 125,471 cfs

RM 8 - 11.8  20 Nov 2008  Lower Willamette River High Flow, Mid Flood (Velocity/Depth/Bathymetry)

Additional Notes:   Bathymetric data collected in Feb 2004.  
Time Series Data for January 31, 2003 at 0300hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 2.5 m NAVD88; river flow 125,471 cfs 
Lower Columbia River conditions; stage at Vancouver: 4.1 m NAVD88, stage at St. Helens: 3.8 m NAVD88; river flow 150,000 cfs. 

Figure 3.1-19c 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, High Flow 

Mid Flood, RM 8–11.8 
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Sep 25, 2002 Q = 9,113 cfs

RM 2 - 5  20 Nov 2008  Lower Willamette River Low Flow, Mid Ebb (Velocity/Depth/Bathymetry)

Additional Notes:   Bathymetric data collected in Feb 2004.  
Time Series Data for September 25, 2002 at 1600hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 0.4 m NAVD88; river flow 9,113 cfs 
Lower Columbia River conditions; stage at Vancouver: 2.1 m NAVD88, stage at St. Helens: 2.3 m NAVD88; river flow 130,000 cfs. 

Figure 3.1-20a 
Portland Harbor RI/FS 

 Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Mid Ebb, RM 2–-5 
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Sep 25, 2002 Q = 9,113 cfs

RM 5 - 9  20 Nov 2008  Lower Willamette River Low Flow, Mid Ebb (Velocity/Depth/Bathymetry)

Additional Notes:   Bathymetric data collected in Feb 2004.  
Time Series Data for September 25, 2002 at 1600hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 0.4 m NAVD88; river flow 9,113 cfs 
Lower Columbia River conditions; stage at Vancouver: 2.1 m NAVD88, stage at St. Helens: 2.3 m NAVD88; river flow 130,000 cfs. 

Figure 3.1-20b 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Mid Ebb, RM 5–9 
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Sep 25, 2002 Q = 9,113 cfs

RM 8 - 11.8  20 Nov 2008  Lower Willamette River Low Flow, Mid Ebb (Velocity/Depth/Bathymetry)

Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for September 25, 2002 at 1600hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 0.4 m NAVD88; river flow 9,113 cfs 
Lower Columbia River conditions; stage at Vancouver: 2.1 m NAVD88, stage at St. Helens: 2.3 m NAVD88; river flow 130,000 cfs. 

Figure 3.1-20c 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Mid Ebb, RM 8–11.8 
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Sep 25, 2002 Q = 9,098 cfs

RM 2 - 5  20 Nov 2008  Lower Willamette River Velocity Low Flow, Mid Flood (Velocity/Depth/Bathymetry)

Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for September 25, 2002 at 1930hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.3 m NAVD88; river flow 9,098 cfs 
Lower Columbia River conditions; stage at Vancouver: 3.0 m NAVD88, stage at St. Helens: 2.6 m NAVD88; river flow 130,000 cfs. 

Figure 3.1-21a 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Mid Flood, RM 2–5 
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Sep 25, 2002 Q = 9,098 cfs

RM 5 - 9  20 Nov 2008  Lower Willamette River Velocity Low Flow, Mid Flood (Velocity/Depth/Bathymetry)

Additional Notes:   Bathymetric data collected in Feb 2004.  
Time Series Data for September 25, 2002 at 1930hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.3 m NAVD88; river flow 9,098 cfs 
Lower Columbia River conditions; stage at Vancouver: 3.0 m NAVD88, stage at St. Helens: 2.6 m NAVD88; river flow 130,000 cfs. 

Figure 3.1-21b 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Mid Flood, RM 5–9 
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Sep 25, 2002 Q = 9,098 cfs

RM 8 - 11.8  20 Nov 2008  Lower Willamette River Velocity Low Flow, Mid Flood (Velocity/Depth/Bathymetry)

Additional Notes:   Bathymetric data collected in Feb 2004.  
Time Series Data for September 25, 2002 at 1930hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.3 m NAVD88; river flow 9,098 cfs 
Lower Columbia River conditions; stage at Vancouver: 3.0 m NAVD88, stage at St. Helens: 2.6 m NAVD88; river flow 130,000 cfs. 

 Figure 3.1-21c 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Mid Flood, RM 8–11.8 



RM 0-3  |  06 Jun 2008  |  Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for November 4, 2002 at 1500hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVD88; river flow 9,418 cfs 
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVD88, stage at St. Helens: 2.9 m NAVD88; river flow 130,000 cfs. 

Figure 3.1-22a 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Strong Flood, RM 0–3 

Nov 4, 2002       Q = 9418 cfs 



RM 3-6  |  06 Jun 2008  |  Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for November 4, 2002 at 1500hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVD88; river flow 9,418 cfs 
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVD88, stage at St. Helens: 2.9 m NAVD88; river flow 130,000 cfs. 

Figure 3.1-22b 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Strong Flood, RM 3–6 

Nov 4, 2002       Q = 9418 cfs 



RM 6-10  |  06 Jun 2008  |  Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for November 4, 2002 at 1500hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVD88; river flow 9,418 cfs 
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVD88, stage at St. Helens: 2.9 m NAVD88; river flow 130,000 cfs. 

Figure 3.1-22c 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Strong Flood, RM 6–10 

Nov 4, 2002       Q = 9418 cfs 



RM 10-13  |  06 Jun 2008  |  Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for November 4, 2002 at 1500hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVD88; river flow 9,418 cfs 
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVD88, stage at St. Helens: 2.9 m NAVD88; river flow 130,000 cfs. 

Figure 3.1-22d 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Strong Flood, RM 10–13 

Nov 4, 2002       Q = 9418 cfs 



RM 13-16  |  06 Jun 2008  |  Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for November 4, 2002 at 1500hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVD88; river flow 9,418 cfs 
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVD88, stage at St. Helens: 2.9 m NAVD88; river flow 130,000 cfs. 

Figure 3.1-22e 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Strong Flood, RM 13–16 

Nov 4, 2002       Q = 9418 cfs 



RM 16-19  |  06 Jun 2008  |  Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry 
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Additional Notes:   Bathymetric data collected in Feb 2004. 
Time Series Data for November 4, 2002 at 1500hrs; 
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVD88; river flow 9,418 cfs 
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVD88, stage at St. Helens: 2.9 m NAVD88; river flow 130,000 cfs. 

Figure 3.1-22f 
Portland Harbor RI/FS 

Remedial Investigation Report 
Vector Velocity Plot, Low Flow 

Strong Flood, RM 16–19 

Nov 4, 2002       Q = 9418 cfs 
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LISST Suspended Particle Size Measurements with Depth
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Figure 3.1-30 
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Five-year High-flow Flood Scenario Hydrograph 
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